
^ / PTO/SB/21 (09-04) 

ApprovSETfor use through 07/31/2006. OMB 0651-0031 / I / \ I ' 

— z A f /-4 — ^ — 



U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE j 
Under the Paperwork Reduction Act of 1 995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. s 



TRANSMITTAL 
FORM 



(to be used for all correspondence after initial filing) 



Total Number of Pages in This Submission 



110 



Application Number 



Filing Date 



First Named Inventor 



Art Unit 



Examiner Name 



Attorney Docket Number 



10/719,327 



11/21/2003 



Kenneth F. Fennewald et al. 



3742 



Leonid M. Fastovsky 



7377-000005 



yju 



l~l Fee Transmittal Form 

□ Fee Attached 

fl Amendment / Reply 

□ After Final 

n Affidavits/declaration(s) 

fl Extension of Time Request 

[~] Express Abandonment Request 

n Information Disclosure Statement 

O Certified Copy of Priority 
Document(s) 

□ Reply to Missing Parts/ 
Incomplete Application 

fl Reply to Missing Parts 
under 37 CFR1.52 or 1.53 



ENCLOSURES (check all that apply) 



|~| Drawing(s) 

I I Licensing-related Papers 

Petition and Exhibits A through G 
(109 pages) 

□ Petition to Convert to a 
Provisional Application 

I I Power of Attorney, Revocation 

Change of Correspondence Address 

l~l Terminal Disclaimer 

Request for Refund 

□ CD, Number of CD(s) 



□ Landscape Table on CD 



Remarks 



P After Allowance Communication to TC 

I I Appeal Communication to Board 
of Appeals and Interferences 

fl Appeal Communication to TC 
(Appeal Notice, Brief, Reply Brief; 

fl Proprietary Information 
□ Status Letter 



£3 Other Enclosure(s) 
(please identify below): 

Return Receipt Postcard. 



SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT 



Firm 



Signature 



Printed Name 



Date 



Harness, Dickey & Pierce, P.LC. 




Kelly K. Burris 



5/24/2006 



Reg. 
No. 



46,361 



CERTIFICATE OF TRANSMISSION/MAILING 



I hereby certify that this correspondence is being facsimile transmitted to the USPTO or deposited with the United States Postal 
Service with sufficient postage as first class mail in an envelope addressed to: Commissioner for Patents, P.O. Box 1450, 
Alexandria, VA 22313-1450 on the date shown below. 



Typed or printed name 



Signature 



Kelly K. Burris 




Express Mail 
Label No. 



Date 



EV 639016175 US 



5/24/2006 



This collection of information is required by 37 CFR 1 .5. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1 .1 1 and 1.14. This collection is estimated to 12 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the 
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce. P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 



BEST AVAlLAbLt 



EV 639016175 US 



MAY 2 4 2006 J PATENT 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF MAILING UNDER 37 CFR 1.8 

I hereby certify that this correspondence is being deposited with the U.S. Postal .Service on May 
24, 2005, with sufficient postage as first class mail (including Express Mail per MPEP § 512), and 
addressed to: Mail Stop Petition, Commissioner for Patents, P.O. Box 1450, Alexandria, Virginia 22313- 
1450. 



Kelly K. BiWis, Registration No. 46,361 
Application No.: 10/719,327 



Filing Date: 11/21/2003 

Applicants: Kenneth F. Fennewald et al. 

Group Art Unit: 3742 

Examiner: Leonid M. Fastovsky 

Title: TWO-WIRE LAYERED HEATER SYSTEM 

Attorney Docket: 7377-000005 

Mail Stop Petition 
Commissioner for Patents 
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Alexandria, Virginia 22313-1450 

PETITION UNDER 37 C.F.R. S 1.181 

In response to a Final Office Action received in the subject patent application, 
Applicants hereby petition for a decision that the status of "Final" is premature, in 
accordance with MPEP § 706.07(c). In light of the statements and remarks set forth 
below, Applicants respectfully request that the Office Action be changed to a Non-Final 
status. In support thereof, Applicants state as follows: 
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1. On September 9, 2004, a first Office Action was issued on the merits. 
(See Exhibit A). 

2. On November 12, 2004, Applicants filed a response, presenting 
arguments without any claim amendments, to successfully overcome rejections 
presented by the first Office Action. (See Exhibit B). 

3. On February 1 5, 2005, a second Office Action was issued on the merits, 
with new grounds of rejection and newly cited prior art. (See Exhibit C). 

4. On July 7, 2005, Applicants filed a response to the second Office Action, 
including an interview summary from an on-site visit with the Examiner on June 14, 
2005, wherein the two (2) remaining independent claims were amended to successfully 
overcome rejections presented by the Examiner during the on-site interview. (See 
Exhibit D). 

5. On September 30, 2005, a third Office Action was issued on the merits, 
with new grounds of rejection based on another set of newly cited prior art. (See Exhibit 
E). 

6. On December 30, 2005, Applicants filed a response to the third Office 
Action, without any claim amendments, to successfully overcome the rejections therein. 
(See Exhibit F). 

7. On February 24, 2006, the subject Final Office Action was issued, with, 
again, new grounds of rejection based on yet another set of newly cited prior art. (See 
Exhibit G). 

8. The February 24, 2006 final Office Action states "Applicant's amendment 
necessitated the new ground(s) of rejection presented in this Office action." 
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However, the claims were not amended in the December 30, 2005 response and 
thus there was no amendment that necessitated the new grounds of rejection. 

Under 37 C.F.R. § 1.113, a rejection may be made final: " ... whereupon 
applicant's, or for ex parte reexaminations filed under § 1.510, patent owner's reply is 
limited to appeal in the case of rejection of any claim (§ 41.31 of this title), or to 
amendment as specified in § 1.114 or § 1.116." 

The December 30, 2005 reply was not limited to appeal and was not an 
amendment under § 1.114 or § 1.116. Instead, the December 30, 2005 reply presented 
arguments that in fact overcame the outstanding claim rejections. Therefore, Applicants 
submit that the Outstanding Office Action cannot be made final. Furthermore, the claim 
amendments filed on July 7, 2005 cannot be presented as necessitating the new 
grounds of rejection since these claim amendments overcame the rejections in the 
previous Office Action/on-site interview. If the amendments filed on July 7, 2005 
necessitated new grounds, then the September 30, 2005 Office Action would have been 
final. As set forth above, the September 30, 2005 Office Action was non-final. 

The subject Final Office Action contains the third set of new grounds of rejection 
and newly cited prior art. Having overcome all previous claim rejections, Applicants 
have not previously had an opportunity to argue these new grounds and therefore 
submit that the Outstanding "Final" Office Action is premature. As MPEP §706.07 
states "...present practice does not sanction hasty and ill-considered final rejections. 
The applicant who is seeking to define his or her invention in claims that will give him or 
her the patent protection to which he or she is justly entitled should receive the 
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cooperation of the examiner to that end, and not be prematurely cut off in the 
prosecution of his or her application." 

In view of the above, Applicants respectfully request that the status of the 
outstanding Office Action be changed from Final to Non-Final. 

Applicant believes there are no fees due in connection with the filing of this 
Petition. However, should there be fees due, the Commissioner is authorized to charge 
any necessary fees to our Deposit Account No. 08-0750. 



Harness, Dickey & Pierce, P.LC. 
7700 Bonhomme Rd. 
Suite 400 

St. Louis, MO 63105 
(314) 726-7500 



Respectfully submitted, 





Kelly K: Burris 
Reg. No. 46,361 
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Office Action Summary 



Application, 
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Examinei 
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Applicant(s) 
FENNEWALD ETAL 



Art Unit 

3742 



- The MAILING DATE of this communication appears on the c<J 
Period for Reply 



the correspondence address - 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 



Status 

1 )E3 Responsive to communication(s) filed on 02 August 2004 . 
2a)D This action is FINAL. 2b)G3 This action is no n-fina l. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C D. 11, 453 O.G. 213. 

Disposition of Claims * * r ' ' " * 

4) E3 Claim(s) 1-14 and 19-23 is/are pending in the application. 

4a) Of the above claim(s) 4 is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) [3 Claim(s) 1-3.5-14 and 19-23 is/are rejected. 

7) Q Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)KI The drawing(s) filed on 21 November 2003 is/are: a)^ accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 
1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)Q Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)D AH b)D Some * c)Q None of: 

1 .□ Certified copies of the priority documents have been received. 

2.D Certified copies of the priority documents have been received in Application No. . 



3.Q Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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Part of Paper No./Mail Date 20040902 



Application/Control Number: 10/719,327 Page 2 

Art Unit: 3742 

DETAILED ACTION 

Election/Restrictions 

1 . Applicant's election without traverse of species (Fig. 13 and 5-7) in the reply filed 
on 8/2/04 is acknowledged. 

2. Claim 4 is withdrawn from further consideration pursuant to 37 CFR 1 .142(b) as 
being drawn to a nonelected species of Fig. 4, there being no allowable generic or 
linking claim. 

^ C/a/m Rejedtiohs^ 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-3, 6, 11, 14 and 19-23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Juliano et al (5,973,296) in view of Godwin et al 96,305,923). 
Juliano teaches substantially the claimed invention having a heater system (Fig. 6) 
comprising a thick film resistive element 86 defining a substrate 74, a dielectric layer 84, 
a temperature sensor 88 and protective layer 48. However, he does not teach a 
controller and microprocessor. Godwin teaches a system with film heaters 63, 65 and 
67 comprising controller and microprocessor (col. 7, lines 17-30). It would have been 
obvious to one having ordinary skill in the art to modify Juliano's invention to include a 
controller and microprocessor in order to carry control and logic signals as taught by 
Godwin (col. 7, lines 29-35). 
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As for claim 3, Godwin teaches thin film heaters 63, 65 and 67. 
As for claim 19-23, it would be obvious to operate a layered heater in the device of 
Juliano as taught by Godwin because he teaches a structure that inherently capable of 
use as set forth in claims 19-23 in accordance with MPEP 2131.01. 

5. Claims 4-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Juliano in view of Godwin and further in view of Miyata et al (6,448,538). 

Juliano in view of Godwin teaches substantially the claimed invention, but does not 
teach § sol-gel heater and thermal spray. Miyata teaches a sol-gel heater (col. 10, lines 
10-20) and thermal spray (col. 20, lines 36-44). ft would have been obvious to one 
having ordinary skill in the art to modify the invention of Juliano in view of Godwin to 
include a sol-gel heater in order to protect the exposed edge fro the outside covering 
with a ceramic film as taught by Miyata (col. 10, lines 12-17), and also to make a 
thermally sprayed heater as conventional in the art as taught by Miyata (col. 20, lines 
36-44). 

6. Claims 7-8 are rejected under 35HJ.S.C. 103(a) as being unpatentable over 
Juliano in view of Godwin and further in view of Haas (6,770,848). 

Juliano in view of Godwin teaches substantially the claimed invention, but does not 
teach a controller with DC and AC control. Haas teaches a film heater 50 comprising a 
controller 30 capable of operating with DC or AC control. It would have been obvious to 
one having ordinary skill in the art to modify the invention of Juliano in view of Godwin to 
use 3 controller with AC or DC control as conventional in the art as taught by Haas. 
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7. Claims 9-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Juliano in view of Godwin and further in view of Lumsden (6,489,742). 

Juliano in view of Godwin teaches substantially the claimed invention, but does not 
teach a controller having an angle firing and a shunt resistor. Lumsden teaches a 
controller 8 comprises an angle firing (col. 7, lines 1-10) and shunt resistor (claim 1). It 
would have been obvious to one having ordinary skill in the art to modify the invention of 
Juliano in viewofgodwin to include a controller comprising an angle firing and a shunt 
resistor to compute for controlling current as taught by Lumsden (col. 6, lines 55-67). 

8. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Juliano in view of Godwin and further in view of Waggoner et al (6,752,491). 
Juliano in view of Godwin teaches substantially the claimed invention, but does not 
teach a controller with firmware. Waggoner teaches a heater resistor having a controller 
80 comprising firmware. It would have been obvious to one having ordinary skill in the 
art to modify the invention of Juliano in view of Godwin to include a controller 
comprising firmware in order to control various functions as taught by Waggoner (col. 2, 
lines 63-67). 

Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 5665262 (layer heater), 5504307 (heat material), 6222166 (thich 
film heater), 6g62396 (resistive coatings). 
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Art Unit: 3742 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Leonid M Fastovsky whose telephone number is 703- 
306-5482. The examiner can normally be reached on M-Th. 8.00 am -6.00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robin Evans can be reached on 703-305-5766. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). — 



Leonid M Fastovsky 
Examiner 
Art Unit 3742 
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AMENDMENT 



In response to the Office Communication dated September 3, 2004, please 
amend the above-identified application as follows and consider the remarks set forth 
below. 

Amendments to the Drawings begin on page 2 of this paper. 
Remarks begin on page 3 of this paper. 
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AMENDMENTS TO THE DRAWINGS 

The attached "Replacement Sheets" of drawings include changes to Figures 
1 -13. The attached "Replacement Sheets," which include Figures 1 -13, replace the 
original sheets including Figures 1-13. 

Attachment: Replacement Sheets 
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REMARKS 

Claims 1-14 and 19-23 are now pending in the application. Claims 1-3, 5-14, 
and 19-23 have been rejected. The Examiner is respectfully requested to reconsider 
and withdraw the rejections in view of the remarks contained herein. 

Drawings 

Applicant has attached revised drawings for the Examiner's approval. In the 
"Replacement Sheets," Applicant has replaced hand-drawn elements and leader lines 
with computer generated leader lines to make formal, non-substantive changes to the 
drawings. Applicant respectfully requests that the "Replacement Sheets" be approved 
and entered in the present application. 

Elections/Restrictions 

The Outstanding Office Action states that Applicant elected Fig. 13 and 5-7. 
However, Applicant elected the species in Figs. 1,2,3 . and 5-7. It appears as 
though "Fig. 13" in the Outstanding Office Action is a typographical error and instead 
should be "Figs. 1-3." Regardless, Applicant respectfully requests further 
clarification from the Examiner on the elected species if this is not in fact a 
typographical error. 

Additionally, the Outstanding Office Action states that Claim 4 is withdrawn as 
being drawn to a nonelected species of Fig. 4. However, Claim 4 is not drawn to the 
nonelected species of Fig. 4. Fig. 4 (Figs. 4A-4C) contains various resistive layer 
patterns such as rectangular (Fig. 4A), circular (Fig. 4B), and spiral (Fig. 4C), and 
Claim 4 is directed to a thermally sprayed heater without language or limitations 
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directed to any of these resistive layer patterns. Claim 4 is instead drawn to the 
elected species of Figs. 1 , 2, 3, and 5-7. Therefore, Claim 4 should not be 
withdrawn and Applicant respectfully requests that Claim 4 be examined with the 
remaining claims in the present application. 

Rejection Under 35 U.S.C. § 103 

Claims 1-3, 6, 11, 14, and 19-23 stand rejected under 35 U.S.C. § 103(a) as 
being unpatentable over Juliano et al. (U.S. Pat. No. 5,973,296) in view of Godwin et 
al. (U.S. Pat. No. 6,305,923). This rejection is respectfully traversed. 

Claims 1-3, 6, 1 1 , 14, and 19-23 include a resistive layer that is both a heater 
element and a temperature sensor. Neither Juliano et al. nor Godwin et al. include a 
resistive layer that is both a heater element and a temperature sensor. As noted by 
the Outstanding Office Action, Juliano et al. requires a separate layer as a 
temperature sensor, and Godwin et al. similarly requires a separate temperature 
sensor. Since neither Juliano et al. nor Godwin et al. disclose or teach a resistive 
layer that is both a heater element and a temperature sensor, these claims cannot 
be obvious. 

As stated in the specification, (paragraphs [0032] and [0034]), the advantages 
of using the resistive layer as both a heater element and a temperature sensor 
include using only a single set of electrical leads rather than one set for the heater 
and one set for the temperature sensor, thus drastically reducing the bulk and 
complexity of a heating system. Furthermore, since the entire resistive layer is a 
temperature sensor, temperature is sensed throughout the entire heater element 
rather than at a single point as with many conventional temperature sensors such as 
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a thermocouple. There is clearly no teaching of such a system in Juliano et al. or 
Godwin et al., and thus the Applicant respectfully requests that these claim 
rejections be withdrawn. 

Claims 4-5 stand rejected under 35 U.S.C. § 103(a) as being unpatentable 
over Juliano et al. in view of Godwin et al. and further in view of Miyata et al. (U.S. 
Pat. No. 6,448,538). This rejection is respectfully traversed. 

Similar to the claims discussed above, Claims 4-5 include a resistive layer 
that is both a heater element and a temperature sensor. None of the cited 
references disclose or teach a resistive layer that is both a heater element and a 
temperature sensor, and thus Claims 4-5 distinguish over these references for at 
least the reasons as stated above. Accordingly, Applicant respectfully requests that 
these claim rejections be withdrawn. 

Claims 7-8 stand rejected under 35 U.S.C. § 103(a) as being unpatentable 
over Juliano et al. in view of Godwin et al. and further in view of Haas (U.S. Pat. No. 
6,770,848). This rejection is respectfully traversed. 

Claims 7 and 8 depend from Claim 6 and distinguish over these references 
for at least the reasons stated above in connection with Claim 6. Namely, none of 
the cited references disclose a resistive layer that is both a heater element and a 
temperature sensor. Accordingly, Applicant respectfully requests that these claim 
rejections be withdrawn. 

Claims 9-10 stand rejected under 35 U.S.C. § 103(a) as being unpatentable 
over Juliano et al. in view of Godwin et al. and further in view of Lumsden (U.S. Pat. 
No. 6,489,742). This rejection is respectfully traversed. 
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Claims 9 and 10 depend from Claim 6 and distinguish over these references 
for at least the reasons stated above in connection with Claim 6. Namely, none of 
the cited references disclose a resistive layer that is both a heater element and a 
temperature sensor. Accordingly, Applicant respectfully requests that these claim 
rejections be withdrawn. 

Claim 13 stands rejected under 35 U.S.C. § 103(a) as being unpatentable 
over Juliano et al. in view of Godwin et al. and further in view of Waggoner (U.S. Pat. 
No. 6,752,491). This rejection is respectfully traversed. 

Claim 13 depends from Claim 6 and distinguishes over these references for 
at least the reasons stated above in connection with Claim 6. Namely, none of the 
cited references disclose a resistive layer that is both a heater element and a 
temperature sensor. Accordingly, Applicant respectfully requests that these claim 
rejections be withdrawn. 

Conclusion 

It is believed that all of the stated grounds of rejection have been properly 
traversed, accommodated, or rendered moot. Applicant therefore respectfully 
requests that the Examiner reconsider and withdraw all presently outstanding 
rejections. It is believed that a full and complete response has been made to the 
Outstanding Office Action, and as such, the present application is in condition for 
further prosecution. If the Examiner believes that personal communication will 
expedite prosecution of this application, the Examiner is invited to telephone the 
undersigned at (314) 726-7524. 
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Respectfully Submitted, 



Dated: il m H 



By: -CJJLk- ctviaa*^ 
Kelly K. Burris, Reg. No. 46,361 




Harness, Dickey & Pierce, P.L.C. 
7700 Bonhomme Ave., Suite 400 
St. Louis, MO 63105 
(314)726-7500 

[KKB/lds] 
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DETAILED ACTION 

1 . Receipt of Applicant's amendment filed on 1 1/1 3/04 is acknowledged. 

Upon further consideration the Restriction/Election of claim 4 has been withdrawn and it 
is treated on its merits in this Office Action. 

However, claim 12 is still withdrawn because it belongs to the non-elected species of 
Fig. 4. 

Specification 

2. The abstract of the disclosure is objected to because it contains an extraneous 
word "comprises". Correction is required. See MPEP § 608.01(b). 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 3-4 and 6 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Hayashi et al (5,504,307). 

Hayashi teaches a thin film heater comprising at least one resistive layer 5a, the 
resistive layer made out of NiCr (col. 5, lines 25-44), thus inherently having sufficient 
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temperature coefficient of resistance characteristics such that the resistive layer is a 
heater element and a temperature sensor, and a two-wire controller 61 connected to the 
resistive layer of the heater 51 (Fig. 17), wherein the controller determines temperature 
of the thin film heater using the resistance of the resistance layer 5a and controls the 
heater temperature accordingly. 

As for claim 4, Hayashi teaches a thermally spayed heater (col. 1 , lines 59-63). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1-2, 1 1 and 14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hayashi in view of Little (6,043,467). 

Hayashi discloses substantially the claimed invention comprising a heater system (Fig. 
4) comprising a film heater defining a substrate 2, a dielectric layer 4, a resistive layer 
5a, a protective layer 6, and a two-wire controller 61 , but does not disclose a thick film 
heater. Little discloses a thick film heater having conductive track 3 made out of nickel 
(col. 3, lines 1-10) and a controller (col. 6, lines 1-10). It would have been obvious to 
one having ordinary skill in the art to modify Hayashi's invention to include a thick film 
as taught by Little in order to carry control of the temperature in Hayasi's heater system. 

7. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hayashi 
in view of Miyata et al (6,448,538). 
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Hayashi teaches substantially the claimed invention, but does not teach a sol-gel 
heater and thermal spray. Miyata teaches a sol-gel heater (col. 10, lines 10-20) and 
thermal spray (col. 20, lines 36-44). it would have been obvious to one having ordinary 
skill in the art to modify Hayashi's invention to include a sol-gel heater in order to protect 
the exposed edge fro the outside covering with a ceramic film as taught by Miyata (col. 
10, lines 12-17). 

8. Claims 7-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hayashi in view of Haas (6,770,848). 

Hayshi teaches substantially the claimed invention, but does not teach a controller with 
DC and AC control. Haas teaches a film heater 50 comprising a controller 30 capable of 
operating with DC or AC control. It would have been obvious to one having ordinary skill 
in the art to modify Hayashi's invention to use a controller with AC or DC control as 
taught by Haas in order to control calculation of the resistance of the resistive layer of 
Hayashi. 

9. Claims 9-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hayashi in view of Lumsden (6,489,742). 

Hayashi teaches substantially the claimed invention, but does not teach a controller 
having an angle firing and a shunt resistor. Lumsden teaches a controller 8 comprises 
an angle firing (col. 7, lines 1-10) and shunt resistor (claim 1). It would have been 
obvious to one having ordinary skill in the art to modify Hayashi's invention to include a 
controller comprising an angle firing and a shunt resistor for controlling current as taught 
by Lumsden (col. 6, lines 55-67). 
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10. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hayashi in view of Waggoner et al (6,752,491 ). 

Hayashi teaches substantially the claimed invention, but does not teach a controller with 
firmware. Waggoner teaches a heater resistor having a controller 80 comprising 
firmware. It would have been obvious to one having ordinary skill in the art to modify 
Hayashi's invention to include a controller comprising firmware in order to control 
various functions as taught by Waggoner (col. 2, lines 63-67). 

1 1 . Claims 1 1 and 19-23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hayashi in view of Godwin. 

Hayashi discloses substantially the claimed invention including a controller, but does not 
disclose a microprocessor and a method of operating a layered heater. Godwin 
discloses a heater system comprising film heaters 63,65 and 67, a controller and a 
microprocessor (col. 7, lines 15-30). It would have been obvious to one having ordinary 
skill in the art to modify Hayashi's invention to include a microprocessor as taught by 
Godwin in order to carry logic operation means (col. 7, lines 16-23) that are also applied 
to a method of operating a layer heater of Hayashi. 

Response to Arguments 

12. Applicant's arguments with respect to claims 1-11, 13-14 and 19-23 have been 
considered but are moot in view of the new ground(s) of rejection. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Leonid M Fastovsky whose telephone number is 571- 
272-4778. The examiner can normally be reached on M-Th. 8.00 am -6.00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robin Evans can be reached on 571-272-4777. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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AMENDMENTS TO THE SPECIFICATION 

Please delete the Abstract Section of the specification and replace it with the 
following abstract in marked up form. Additionally, in accordance with 37 C.F.R. § 1.72, 
a replacement abstract in clean form is provided on the following page, which is page 4 
of this paper. 

ABSTRACT OF THE DISCLOSURE 
A heater system is provided that comprises with a layered heater in 
communication with a two-wire controller, wherein a resistive layer of the layered heater 
is both a heater element and a temperature sensor. The two-wire controller thus 
determines temperature of the layered heater using the resistance of the resistive layer 
and controls heater temperature through a power source. Furthermore, a heater 
system using a layered heater in communication with a two-wire controller for a specific 
application of a hot runner nozzle in an injection molding system is provided by the 
present invention. 
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ABSTRACT OF THE DISCLOSURE 
A heater system is provided with a layered heater in communication with a two- 
wire controller, wherein a resistive layer of the layered heater is both a heater element 
and a temperature sensor. The two-wire controller thus determines temperature of the 
layered heater using the resistance of the resistive layer and controls heater 
temperature through a power source. Furthermore, a heater system using a layered 
heater in communication with a two-wire controller for a specific application of a hot 
runner nozzle in an injection molding system is provided by the present invention. 
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AMENDMENTS TO THE CLAIMS 

The following listing of claims will replace all prior versions and listings of claims 
in the application. 

Listing of Claims 
1-5. Cancelled. 

6. (Currently Amended) A heater system comprising: 
a substrate disposed proximate a part to be heated; 

a layered heater disposed proximate the substrate, the layered heater 

comprising: 

at least one dielectric layer; 

at least one resistive layer disposed on the dielectric layer , the 
resistive layer having sufficient temperature coefficient of resistance characteristics 
such that the resistive layer is a heater element and a temperature sensor; [land]] 
two electrical lead wires connected to the resistive layer: and 
a two-wire controller connected to the resistive layer through the two 
electrical lead wires , wherein the two-wire controller determines temperature of the 
layered heater using the resistance of the resistive layer and controls heater 
temperature accordingly through the two electrical lead wires, wher ein the heater 
system provides heat to the part to be heated . 

7. (Original) The heater system according to Claim 6, wherein the two- 
wire controller comprises a DC bias control for calculation of the resistance of the 
resistive layer. 
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8. (Original) The heater system according to Claim 6, wherein the two- 
wire controller comprises an AC bias control for calculation of the resistance of the 
resistive layer. 

9. (Original) The heater system according to Claim 6, wherein the two- 
wire controller comprises high conduction angle firing. 

10. (Original) The heater system according to Claim 6, wherein the two- 
wire controller comprises a shunt resistor for calculation of the resistance of the resistive 
layer. 

11. (Original) The heater system according to Claim 6, wherein the two- 
wire controller further comprises a microprocessor. 

12. (Withdrawn) The heater system according to Claim 6, wherein the 
resistive layer defines a pattern selected from the group consisting of spiral, rectangular, 
and circular. 

13. (Original) The heater system according to Claim 6, wherein the two- 
wire controller further comprises firmware. 

14. Cancelled. 

1 5. (Withdrawn) A hot runner nozzle heater system comprising: 
at least one hot runner nozzle; 

a substrate disposed proximate the hot runner nozzle; 
a dielectric layer disposed on the substrate; 



Serial No.: 10/719,327 



Page 6 of 17 



a resistive layer disposed on the dielectric layer, the resistive layer having 
sufficient temperature coefficient of resistance characteristics such that the resistive 
layer is a heater element and a temperature sensor; 

a protective layer disposed over the resistive layer; and 
a two-wire controller connected to the resistive layer, wherein the two-wire 
controller determines temperature of the heater system using the resistance of the 
resistive layer and controls heater system temperature accordingly. 

16. (Withdrawn) A hot runner nozzle heater system comprising: 
at least one hot runner nozzle; and 

at least one resistive layer disposed proximate the runner nozzle, the 
resistive layer having sufficient temperature coefficient of resistance characteristics 
such that the resistive layer is a heater element and a temperature sensor; and 

a two-wire controller connected to the resistive layer, wherein the two-wire 
controller determines temperature of the heater system using the resistance of the 
resistive layer and controls heater system temperature accordingly. 

17. (Withdrawn) A heater system for use with an existing temperature 
controller having at least one temperature sensor input and a power output, the 
improvement comprising: 

at least one layered heater, the layered heater comprising at least one 
resistive layer, the resistive layer having sufficient temperature coefficient of resistance 
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characteristics such that the resistive layer is a heater element and a temperature 
sensor; and 

at least one two-wire module connected to the layered heater and to the 
temperature controller, 

wherein the two-wire module determines temperature of the layered heater using 
the resistance of the resistive layer and transmits the temperature of the layered heater 
to the temperature controller input, and the temperature controller transmits the power 
output to the two-wire module. 

18. (Withdrawn) A heater system comprising: 

a layered heater comprising at least one resistive layer, the resistive layer 
having sufficient temperature coefficient of resistance characteristics such that the 
resistive layer is a heater element and a temperature sensor; 

an electrical lead connected to the resistive layer; 

a controller connected to the resistive layer through the electrical lead, 
wherein the controller determines temperature of the layered heater using the 
resistance of the resistive layer and controls heater temperature accordingly; 

a common return device connected to the layered heater; and 

a power source connected to the controller, 
wherein the common return device provides an electrical return to the controller 
from the layered heater. 
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19. (Currently Amended) A method of operating a layered heater 
comprising the steps of: 

placing a substrate proximate a part to be heated; 

supplying power to the layered heater through a s e t of two electrical leads 
lead wires to a resistive layer of the layered heater; 

transferring heat from the resistive layer through a dielectric layer of the 
layered heater, and to the substrate; and 

calculating the temperature of the resistive layer using a two-wire 
controller connected to the layered heater through the s e t of two electrical l e ads lead 
wires , 

wherein the resistive layer is a heater element and a temperature sensor. 

20. (Original) The method according to Claim 19, further comprising the 
step of resistance data calibration. 

21. (Original) The method according to Claim 19, further comprising the 
step of lead wire calibration. 

22. (Original) The method according to Claim 19, further comprising the 
step of temperature calibration. 

23. (Original) The method according to Claim 19, further comprising the 
step of TCR calibration. 
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24. (Withdrawn) A method of operating a layered heater in conjunction with a 
hot runner nozzle system comprising the steps of: 

supplying power to the layered heater through a set of electrical leads to a 
resistive layer of the layered heater; and 

calculating the temperature of the resistive layer using a two-wire 
controller connected to the layered heater through the set of electrical leads, 
wherein the resistive layer is a heater element and a temperature sensor. 

25. (New) The heater system according to Claim 6, wherein the layered 
heater is selected from a group consisting of thick film, thin film, thermal spray, and sol- 
gel. 
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REMARKS 

Claims 1-24 remain pending in the present application. Claims 12, 15-18, and 24 
are withdrawn from consideration and Claims 1-11, 13, 14, and 19-23 stand rejected. 
The Examiner is respectfully requested to reconsider and withdraw the rejections in 
view of the amendments and remarks contained herein. 

Specification 

The specification stands objected to for including the word "comprises" in the 
abstract. 

Applicants respectfully disagree with the objection to the abstract, since the word 
"comprises" is used to indicate what elements make up the heater system. The heater 
system comprises or includes certain elements as specifically stated in the abstract. 
According to The American Heritage® Dictionary of the English Language (4 th Ed. 2000), 
"extraneous" is defined as "not constituting a vital element or part"; "inessential or 
unrelated to the topic or matter at hand"; and "irrelevant." However, removal of this 
word "comprises" would render this first sentence incomplete and grammatically 
incorrect without a proper verb. MPEP §608.01 (b) states that the abstract should 
enable the reader to "determine quickly from a cursory inspection of the nature and gist 
of the technical disclosure." Applicants submit that there is nothing "extraneous" about 
the word "comprises" as used in the abstract as a reader who is familiar with the English 
language can easily determine the nature and gist of the technical disclosure, as 
evidenced by the fact that this abstract was read and understood by each of the 
inventors in the present application. 
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Furthermore, Applicants conducted a search of abstracts containing the word 
"comprises" for all issued patents since 1976 and have found that almost four hundred 
thousand (400,000) patents contain this word and forms thereof in their abstracts. 
Clearly, the USPTO would not issue so many patents if the use of such a word was 
"extraneous" and improper under the rules. 

However, in the interest of expediting prosecution of the present application, 
Applicants have amended the abstract herein and thus respectfully request that the 
outstanding objection be withdrawn. 

Interview Summary 

As a result of the on-site interview conducted between Applicants' representative 
and the Examiner, the claim rejections in the Outstanding Office Action have been 
overcome. (See attached copy of Interview Summary). During the interview, the 
Examiner presented new art to the Applicants' representative, which is addressed 
herein in accordance with the Interview Summary. 

New Art 

6.171.378 (Manainell et al.) : Manginell et al. discloses a chemical 
preconcentrator that functions to selectively sorb one or more chemical species of 
interest over a time period, thereby concentrating the chemical species in the sorptive 
material. 



Serial No.: 10/719,327 



Page 12 of 17 



Accordingly, the heating elements 16 are formed directly onto a membrane 14, 
which is supported by the substrate 12, and the sorptive material 18 is formed onto the 
heating elements 16. 



In operation, the sorptive material 18 acts to sorb and concentrate one or more 
chemical species of interest from an ambient or a sample vapor 100 over time and can 
release the chemical species in concentrated form when rapidly heated by the heating 
elements 16. Therefore, the apparatus of Manginell et al. is a chemical preconcentrator 
that is used to sorb and release chemicals rather than a heater system that is used to 
heat a part or device as described and claimed in the pending application. As such, 
Manginell et al. lacks a substrate that is disposed proximate a part to be heated, in 
addition to a dielectric layer formed over this substrate onto which the resistive layer is 
formed. Moreover, although Manginell et al. discloses measuring temperature by 
monitoring the resistance of the heating element 16, there is a clear absence of any 
specific teaching or suggestion of a two-wire controller connected to the heating 
element 16 with only two electrical lead wires. Manginell et al. is silent as to the number 
of wires and as to the specifics of any controller, not to mention how a controller 
communicates with the heating element 16. 

Accordingly, Independent Claim 6 has been amended to include the additional 
limitations of a substrate disposed proximate a part to be heated, a dielectric layer, and 




14 



12 
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two electrical lead wires that connect the two-wire controller to the resistive layer, 
wherein the claimed heater system provides heat to the part to be heated. Since 
Manginell et al. discloses a chemical preconcentrator, where there is no part to be 
heated but rather chemical species to be concentrated, Applicants submit that the 
claimed heater system is patentable over the Manginell et al. reference. Furthermore, 
since Manginell et al. is directed to a chemical preconcentrator and lacks many of the 
elements of the claimed invention, there can be no motivation to combine Manginell et 
al. with the references previously cited or with those addressed below. For at least 
these reasons, Applicants submit that amended Claim 6 is now patentable over the 
cited references and respectfully request that this claim be allowed. 

Additionally, Claims 1-5, which recited different types of layered heaters (thick 
film, thin film, thermal spray, and sol-gel) in independent form, have been cancelled, 
with prejudice, and new Claim 25 has been added, which depends from Claim 6, to 
include these different types of layered heaters in dependent form. Therefore, Claims 
7-13 and 25 depend from Claim 6 and are patentable over the cited references for at 
least the reasons stated above in connection with Claim 6. Accordingly, Applicants 
respectfully request that these claims now be allowed. 

Independent method Claim 19 has also been amended in accordance with 
amended Claim 6, and thus Applicants submit that the claimed method is also 
patentable over the Manginell et al. reference and any combination of Manginell et al. 
with the other cited references in the present application. Claims 20-23 depend from 
Claim 19 and are also patentable over the cited references for at least the reasons 
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stated above in connection with Claim 19. Accordingly, Applicants respectfully request 
that these claims now be allowed. 

Claim 14 has also been cancelled, with prejudice. 

6,198,099 (Kim) : Kim discloses a bolometer, which is essentially a device that 
detects energy based upon a change in the resistance of materials. Although this 
reference discloses a thin film resistive layer 121 having a relatively high temperature 
coefficient of resistance (TCR), there is no teaching whatsoever of any kind of heater 
device. There is no substrate, no part to be heated, nor is there a disclosure or 
teaching of the elements in the claimed invention, most notably, a resistive layer that is 
both a heater element and a temperature sensor, and a two-wire controller. Therefore, 
Applicants submit that the amended claims in the present application are patentable 
over Kim since Kim is wholly lacking the elements of the claimed heater system and 
method. Since Kim is directed to a bolometer, and not to a heating device, there can be 
no motivation to combine this reference with other references directed to heating 
devices, and thus Applicants respectfully submit that Kim is not germane to the claimed 
invention. Accordingly, Applicants submit that the amended claims are patentable over 
Kim for at least these reasons. 

20030231415 (Puerto) : Puerto discloses a lithography mirror that specifically 
describes the use of discrete temperature sensors, "Mirror temperature sensor 445 
(Page 3, Paragraph [0049]), which can be "at least one infrared detector" or "a 
thermocouple" (Paragraph [0050]). With its extensive disclosure of discrete 
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temperature sensors, Puerto cannot teach or suggest using a resistive element as both 
a heater element and a temperature sensor. Additionally, Applicants submit that Puerto 
teaches away from the claimed invention with the use of these discrete temperature 
sensors. 

Puerto cites the use of a TCR material "high enough to provide temperature 
feedback" for the resistive layer in Claims 19 and 43. With the detailed disclosure of 
discrete temperature sensors throughout Puerto, Applicants submit that the disclosure 
of a high TCR material is simply providing an improved response time of the resistive 
layer to temperature variations, not so that the resistive layer is both a heater element 
and a temperature sensor. Since Puerto is directed to a lithography mirror, the 
temperature must be controlled such that the temperature "is maintained constant over 
time." (Paragraph [0008]). As such, it would desirable to compensate for any variation 
in temperature as quickly as possible, thus supporting the use of a TCR material "high 
enough to provide temperature feedback" for an improved response time. 

Moreover, there is no support in the specification of Puerto for the use of TCR in 
Claims 19 and 43, as these claims are the only place where TCR is mentioned. 
Therefore, there is no specific teaching in Puerto as to how the TCR material is used 
and one skilled in the art is left to conjecture to determine its application. Additionally, 
since Puerto is directed to a lithography mirror, there is no substrate disposed proximate 
a part to be heated. For at least these reasons, Applicants submit that the amended 
claims are patentable over the Puerto reference and any combination of Puerto with the 
other cited references in the present application. 
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Conclusion 

It is believed that all of the stated grounds of objection have been properly 
traversed, accommodated, or rendered moot. Applicants therefore respectfully request 
that the Examiner reconsider and withdraw all presently outstanding objections. It is 
believed that a full and complete response has been made to the outstanding Office 
Action, and as such, the present application is in condition for allowance. Thus, prompt 
and favorable consideration of this amendment is respectfully requested. If the 
Examiner believes that personal communication will expedite prosecution of this 
application, the Examiner is invited to telephone the undersigned at (314) 726-7524. 



Harness, Dickey & Pierce, P.LC. 
7700 Bonhomme Rd. 
Suite 400 

St. Louis, MO 63105 
(314) 726-7500 



Respectfully submitted, 



Dated: 




Kelly K.^Burris^ 
Reg. No. 46,361 
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(t) Leonid M. Fastovsky . 



(2) Kelly Burris. 



(4). 



Date of Interview: 14 June 2005 , 

Type: a)D Telephonic b)D Video Conference 

o)M Personal [copy given to: 1)D applicant 2)13 applicant's representative] 

Exhibit shown or demonstration conducted: d)D Yes e)D No. 
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Claim(s) discussed: 1-11.13. 14 and 19-23 . 
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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS. 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

• Extensions of time may be available under the provisions of 37 CFR 1136(a), In no event, however, may a reply be timely filed 

after SIX (6) MONTHS from the mailing date of this communication. 
- ff NO period for reply te specified above, the maximum statutory period will apply and wlB expire SIX (6) MONTHS from the mailing data of this communication, 
. FaUure lo reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 US.C. § 133). 

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 

earned patent term adjustment See 37 CFR 1 .704<b) . 



Status 

1 )03 Responsive to communications) filed on 13 June 2005 . 
2a)D This action is FINAL. 2b)E3 This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prrM 

closed in accordance with the practice under Ex parte Quayte, 1935 CD. 1 1 , 453 

Disposition of Claims 

4) E3 Claim(s) 1-11.13.14 and 19-23 is/are pending in the application. 

4a) Of the above ciaim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) EI Ciaim(s) 1,13,14 and 19-23 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) 13 The drawing(s) filed on 13 November 2004 is/are: a)E3 accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 65(a), 
Replacement drawing sheet(s) including the correction is required if the drawihg(s) is objected to. See 37 CFR 1.121(d). 

11) D The oath or declaration is objected to by the Examiner, Note the attached Office Action or form PTCM52. 

Priority under 35 U.S.C. § 119 

12) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)«(d) or (f). 
a)D All b)D Some * c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)), 
* See the attached detailed Office action for a list of the certified copies not received. 
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Application/Control Number: 1 0/71 9,327 Page 2 

Art Unit: 3742 

DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 3-4, 6-8 and 1 9-23 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Brueckner et al (DE01 9745966) in view of Haas. 
Brueckner discloses an inherently thin film heater comprising at least a resistive layer 
with adjustable temperature coefficient of resistance (TCR), the resistive layer made out 
of Cu-Ni (Abstract), thus the resistive layer is a heater element and a temperature 
sensor, but does not disclose how the temperature is adjusted and a two-wire controller. 
Haas discloses a heater element 10 comprising a conductive ink 12, a temperature 
controller 30 having two wires 26 and connected to the resistive layer of the heater 10 
(col. 7, lines 10-45). It would have been obvious to one having ordinary skill in the art to 
modify Brueckner's invention to include a temperature controller as taught by Haas, 
wherein the controller determines temperature of the thin film heater using the 
resistance of the resistance layer of the Brueckner and controls the heater temperature 
accordingly. 

As for claim 4, this is a product -by-process claim, and the product itself does not 
depend on the process of making it. See MPEP 2113. 
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As for claims 7-8, Haas teaches a film heater 10 comprising a controller 30 capable of 
operating with DC or AC control. It would have been obvious to one having ordinary skill 
in the art to modify Brueckner's invention to use a controller with AC or DC control as 
taught by Haas in order to control calculation of the resistance of the resistive layer of 
Brueckner. 

As for claim 19, Brueckner in view of Haas can use the method of operating the heater 
because they disclose all structural elements of the invention and are capable of so 
perform. 

As for claims 20-23, it would have been obvious to one having ordinary skill in the art to 
modify the invention of Brueckner in view of Haas to include calibration steps in order to 
better control the heater temperature. 

3. Claims 1 -2 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Brueckner in view of Haas and further in view of Hayashi. 
Brueckner in view of Haas discloses substantially the claimed invention comprising an 
inherently thick film heater of Brueckner and a substrate 18 of Haas, but does not 
disclose a dielectric layer and a protective layer. 

Hayashi discloses a heater system (Fig. 4) comprising a film heater defining a substrate 
2, a dielectric layer 4, a resistive layer 5a, a protective layer 6, and a two-wire controller 
61. It would have been obvious to one having ordinary skill in the art to modify the 
invention of Brueckner in view of Haas to include a dielectric layer and a protective layer 
as taught by Hayashi in order to protect the user from being hurt by an electric current. 
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4. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Brueckner in view of Haas and further in view of Miyata et al. 

Brueckner in view of Haas discloses substantially the claimed invention, but does not 
disclose a sol-gel heater and thermal spray. Miyata teaches a sol-gel heater (col. 10, 
lines 10-20) and thermal spray (col. 20, lines 36-44). It would have been obvious to one 
having ordinary skill in the art to modify the invention of Brueckner in view of Haas to 
include a sol-gel heater in order to protect the exposed edge fro the outside covering 
with a ceramic film as taught by Miyata (col. 10, lines 12-17). 

5. Claims 9-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Brueckner in view of Haas and further in view of Lumsden. 

Brueckner in view of Haas discloses substantially the claimed invention, but does not 
disclose a controller having an angle firing and a shunt resistor. Lumsden teaches a 
controller 8 comprises an angle firing (col. 7, lines 1-10) and shunt resistor (claim 1). It 
would have been obvious to one having ordinary skill in the art to modify the invention of 
Brueckner in view of Haas to include a controller comprising an angle firing and a shunt 
resistor for controlling current as taught by Lumsden (col. 6, lines 55-67). 

6. Claim 1 3 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Brueckner in view of Haas and further in view of Waggoner et al. 

Brueckner in view of Haas discloses substantially the claimed invention, but does not 
disclose a controller with firmware. Waggoner teaches a heater resistor having a 
controller 80 comprising firmware. It would have been obvious to one having ordinary 
skill in the art to modify the invention of Brueckner in view of Haas to include a controller 
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comprising firmware in order to control various functions as taught by Waggoner (col. 2, 
lines 63-67). 

7. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Brueckner in view of Haas and further in view of Godwin. 

Brueckner in view of Haas discloses substantially the claimed invention including a 
controller, but does not disclose a microprocessor. Godwin discloses a heater system 
comprising film heaters 63,65 and 67, a controller and a microprocessor (col. 7, lines 
15-30). It would have been obvious to one having ordinary skill in the art to modify 
Hayashi's invention to include a microprocessor as taught by Godwin in order to carry 
logic operation means (col. 7, lines 16-23) that are applied to operating of the heater of 
Brueckner in view of Haas. 

Response to Arguments 

8. Applicant's arguments with respect to claims 1-11.13-14 and 19-23 have been 
considered but are moot in view of the new ground(s) of rejection. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Leonid M Fastovsky whose telephone number is 571- 
272-4778. The examiner can normally be reached on M-Th. 8.00 am -6.00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robin Evans can be reached on 571-272-4777. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Art Unit: 3742 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 




Leonid M Fastovsky 
Examiner 
Art Unit 3742 
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@ Patentinhaber 

InstrtutfOf Festkorper- und Werkstoffbrschung 
Dresden e.V. r 01069 Dresden, DE 



@ Erttnder 

Bruckner, Winfrted, Dr.habiL, 01307 Dresden, DE; 
Reiss, Gunter, Dr.habiL, 33602 Bielefeld, DE; 
Baunack, Stefan, Dr., 01159 Dresden, DE; Vogel, 
Regina, 01169 Dresden, DE 

<§) Fur die Beurteiiung der Patentfahigkeit in Betracht 
gazogene Druckschriften: 

DD 292 340 A5 

NISHINO, I. (u.aj: Evaluation of Cu-Ni Alloy 
as a Material of Thin Rim Resistors. In: The 
International Journal for Hybrid Microelec- 
tronics, Vol. ft Number 1, March 1985, S. 18-23; 
BR0CKNER, W. (u.a.j: Adjustment of temperature 
coefficient of resistance in NiCr/CuNi(Mn*/NiCr 
films. In: J.AppLPhys. 79 (11), 1 June 1996, 
S. 8516-8520; 



<§«) Niederohmige Widerstandsschicht 

® Die Erfindung batrifTt eino rtiaderori rmge Widerstands- 
schicht mit einstolibarem kieinen Tempereturkoeffizjen- 
ten (tea efektrischen Widerstands {TKR). 
Dor Erfindung Hegt die Aufgabo zugrundo, etna niederob- 
migo Widerstandsschicht auf CuNi-Basis zu schaffen, die 
ate Einzelschlcht, d. h. oh no oino U mortage- und/odar 
Deckschfcfrt aus dam System NI und Cr, einan einstollba- 
ron Hainan TKR ermoglicht. 

ErfindungsgomSB basteht die Widerstandsschicht aus ei- 
nar CuNf-Basas-Legiorung, die unter Var moidung oinar 
Urtteriage- und/odar Deckschicht auf einem Trggerkdrper 
aufgabracht ist, wobei auf dar Widerstandsschicht eine 
Oxfdschicht erzeugt ist Ober die Oxidschichtdicka kann 
der TKR otngastollt warden. Mit zuneh mender Oxid- 
schichtdicke verschiebt sich der TKR von negativen War- 
ten, wte sie zunachst nach der Schichtabschaidung vor- 
handen sind, zu posttiven Wart en. 
Die Schicht ist beispfalsweise fur Chtpwidorstanda und 
Axialwidorstando anwendbar. 
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Bcschreibung 

Die Erfindung bezieht sich auf das Gebiet der Eleklro- 
lechnik/Elektronik und betrifR eine niederohmige Wider- 
standsschicht mil einstcllbarcm kleinen Tempcraturkocffi- 5 
rienteo des elektrischen Widerstands (TKR). Die Schichl ist 
bcispielsweise filr Chipwidcrstande uiid Axialwidcrstande 
anwendbar. 

Bs sind bereits verschiedenc Legierungcn und Schichtsy- 
sierne fur niederohmige Widerstandsschichten bekannt Die to 
vielfach benuizten NiCr-Schichten eigneu sich gut fur Fl&- 
cheuwiderstande grdBcr a!s 5 Ohm/q, nichl aber fur Wcrte 
darunter. Fur diesen Bereicb sind auch Niederohrawider- 
standsschichten auf CuNi-Basis bekannt (J. Nishino, Y Icbi- 
nose, Y. Soriniachi und L Isubata, InL J. Hybrid Microelcc- is 
iroo. 8, 1,5. 12(1985). 

Bekannt sind auch ^lederohmwiderstandsschichten auf 
CuNi-Basis rait geringen Anteiien von Obcigangsmctallen, 
beispielsweisc mil 1% Mn (DD 292 340). Die Schichten 
konnen durch Sputtem auf ein isolierendes Substrat z. B. 20 
auf Alurainiurnoxid-Keramik oder oxidierten Si-Scheiben, 
abgeschicden werden. Die Schichten besitzen eine Unter- 
lage- und/oder Deckschicht aus NiCc 

Filr Wtderstandssschichten, die Prazi donsanforderungen 
genQgen sollen. ist ein klcincr TKR erforderlich. Dabei 25 
sollle der TKR-Wert cinstellbar veffinderiicb sein, um ihn 
spczieilen Anwenderanforderungen anpassen zu konnen 
oder um Kontakt- und andere Einflusse auf den TKR korri- 
gieren zu konnen. 

Die TKR-Einsteihmg wird racist uber eine Wfirmebe- 30 
handlung deudich obcrhalb der raaximaJen Einsatztcrapera- 
lur realisiert Diese Warmebchandlung ctfolgt in inerter 
oder reduzieiender Atraosphare, z. B. in cinem } ; onnicrgas, 
das aus einera S ti ckstofT- WasscrslofT-Gernisch besteht 
(DD 292 340). 35 

WerksiorTwissenschafttiche Untcrsuchungcn an Cu- 
NiMn-Iiinzelschichten der Znsammensetzung CusiNi^Mnt 
(W. Bruckner, Sl Bauoack. D. Elcfant und G. Reiss, J. AppL 
Phys. 79, S. 8516 (1996) haben ergebco, daB bei Wfirmebe- 
handlung in Formiergas bis 550°C praktisch keine Ande- 40 
rung des TKR aufuitt und daB es erst durch die Unteriage- 
und/oder Deckschicht aus NiCr moglich wind, cine Vfcr- 
schicbung des TKR bei einer Warraebehandiung zu errei- 
chen. Der TKR der abgeschiedenen Schicht ist negativ, er 
vcrschiebt sich durch die Warmebchandlung zu posttiven 45 
Werten. Dabei gibt es Reaklionen zwischen den zwei leil- 
schichten NiCr und CuNi (Mn). 

Nachtcilig hierbei ist, daB das niederohmige Widerstands- 
schichtrnaterial our in Verbindung mil NiO-Untertage- und/ 
oder Dcckschichten die EinsteUung eines kleinen TKR- 50 
Wertes crmoglicht Durch die notwendige Abscheidung ei- 
nes Sdrichtsystems entsteht ein hoher Aufwand bei der Be- 
schichtung. 

Der Erfindung liegt die Aufgabe /ugrunde, eine niederoh- 
mige Widerstandsschicht auf CuNi-Basis zu scbafFen, die S5 
als Einzelschicht, d. h. ohne eine Untertage- und/oder Deck- 
schicht aus dera System Ni und Or, einen einsteltbaren klei- 
nen TKR crmdglichL 

Diese Aufgabe ist mit der in den Patentansprflchen be- 
schricbenen Widerstandsschicht geldst. 60 

Dabei besteht die crfindungsgeinaBc Widerstandsschicht 
aus einer CuNi-Basis-lxgicrung, die unter \fennctdung ei- 
ner Unterlage- und/oder Deckschicht auf einera 'IrSgerkfir- 
per aufgcbrachl ist, wobei auf der Widerstandsschicht eine 
Oxidschicht erzeugt ist Ober die Oxidschichtdickc kann der 65 
TKR eingcstellt werden. Mil mn eh mender Oxidschicht- 
dicke verschiebt sich der TKR von ncgaliven Werten, wie 
sie zunachst nach der Schichtabscheidung vorhanden sind. 
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zu positiven Werten. 

Die CuNi-Basis-Lcgicrung kann zweckrtutBigerwcise 30 
bis 60 Gew.-% Ni, 40 bis 70 Gcw.-% Cu und einen mogli- 
chen Zusatz von insgesamt bis zu 10 Gew.-% eines oder 
raehrerer Obcrgangsmetalle enthalien. Die Schichl kann aus 
der Legierung mittels Sputtern auf dem Irfigerkorper er- 
zeugt worden sein. 

Die Oxidschicht kann mittels einer Warmebchandlung im 
Ifempcraturberrich von 300 bis 500°C in sauerstofmaltigcr 
Atmosphare gebildet worden sein. Als saucrstoffibaldge At- 
mosphere kann Luft, ein Inertgas mit Sauerstoff- oder Luft- 
zugabc oder auch ein technisches Inertgas rait Restsauer- 
storT verwendet werden. 

Die Dicke der Oxidschicht kann 1% bis 20% der gesam- 
tco Schichtdicke bctragen. 

Der Vorteil der Erfindung gegenUber dem Stand der Tech- 
nik besteht darin, daB nur eine Einfachschicht aus einera 
Material auf CuNi-Basis abgeschicden zu werden braucht 
Dadurch wird gegenUber der MehrscMchtebscheidung mit 
zusStzlichem NiCr eine apparanve und technologische \fer- 
einfachung crreich^ wenn eine niederohmige Widerstands- 
schicht mit einem cinstcUbaren kleinen TKR bendtigt wird. 

Die Erfindung ist nachfolgcnd an Hand eines AusfUh- 
rungsbeispiels nSher erlSutert 

Eine CuNiMn-Einfachschicht der Zusaimnensetzung 
Cu5 9 Ni 40 Mn 1 wird durch Sputtem auf cinem oxidierten Sili- 
ziixm-Substrat hergestellt Die exzeugtc Schicht besitzt eine 
Dicke von 410 nm, einen Flfichenwiderstand von 
1^5 Ohm/q und einen TKR- Wert von -54 ppm/K. Nach ei- 
ner Warmebehandlung in Argon mit einem Zusatz von 
50 voL-ppm Luft bei 400°C Qber 0^h hat sich auf der 
Schicht eine Oxidschicht aus dem Scmchtmatcrial gebildet, 
die eine Dicke von w 30 nm besitzt Der Flfichenwiderstand 
hat sich um etwa 5% vcrringcrt, der r rKR-Wert betrSgt 
+5 ppm/K. 

PatentansprOche 

1. Niederohmige Widerstandsschicht mit einsteUba- 
rcm kleinen leraperaturkoefiizienten des elektriscben 
Widcrstands TKR, dadnrcb geke nnz ci ctm et daB die 
Widerstandsschicht aus einer CuNi-Basis-Legicrung 
besteht, die unter Vermeidung einer Unterlage- und/ 
oder Deckschicht auf einem Trfigerkorper aufgebracht 
ist, wobei auf der Widmtandsschicht eine Oxidschich t 
erzeugt ist, deren Dicke dsn TKR bestimraL 

2. Niederohmige Wxderalandsschkbt nach Anspruch 
1 , dadurch gekennzeichnet, daB die CuNi-Basis-Legie- 
rung 30 bis 60Gew.-% Ni, 40 bis 70 Gew.-% Cu und 
einen mOghchen Zusatz von insgesamt bis zu 
10 Gcw.-% eines oder mehrerer ObcrgnngKraclalle ent- 
halt 

3. Niederohmige Widerstaiidsschicht nach Anspruch 
1 , dadurch gekennzeichnet, daB die CuNi-Schicht mit- 
tels Sputtem auf dem Tragerkorpcr erzeugt ist 

4. Niederohmige Widerstandsschicht nach Anspruch 
1 , dadurch gekennzeichnet, daB die Oxidschicht mittels 
einer Warmebehandlung im Ifcniperaiurbereich von 
300 bis 500°C in sauerstoffhalligcr Atraosphare gebil- 
det ist. 

5. Niederohmige Widerstandsschicht nach Anspruch 
1, dadurch gekennzeichnet daB die Dicke der Oxid- 
schicht 1 % bis 20% der gesamten Schichtdicke betragt 
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RESPONSE 

In response to the Office Action mailed September 30, 2005, please consider the 
remarks set forth below. 



Remarks begin on page 2 of this paper. 



REMARKS 

Claims 6-11, 13, 19-23, and 25 remain pending in the present application. 
Claims 1-5, and 14 have previously been cancelled, and Claims 12, 15-18, and 24 have 
been withdrawn from consideration. Although Claims 1-5 and 14 have been cancelled, 
the Outstanding Office Action states that these claims are rejected. Additionally, new 
Claim 25 is not addressed in the Outstanding Office Action. Otherwise, Claims 6-11, 13, 
and 19-23 stand rejected. The Examiner is respectfully requested to reconsider and 
withdraw the rejections in view of the remarks contained herein. 

Rejection Under 35 U.S.C. § 103 

Claims 3-4, 6-8, and 19-23 stand rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Brueckner et-al. (DE01 9745966) in view of Haas et a!. (U.S. Pat. No. 
6,770,848). This rejection is respectfully traversed. 

First of all, Claims 3-4 have previously been cancelled in the amendment filed on 
July 7, 2005. Therefore, the rejection of these claims is moot. 

Claims 6-8 and 19-23 include a resistive layer that is both a heater element and a 
temperature sensor, wherein this dual-purpose resistive layer is connected to a two-wire 
controller through only two electrical lead wires. As described in detail below, neither 
Brueckner et al. nor Haas et al., either explicitly or inherently, teach or suggest the 
claimed invention and thus these claims cannot be obvious. 

Brueckner et al. 

The Outstanding Office Action relies upon an English abstract of a German 
publication, and based upon this limited information, incorrectly states that Brueckner et 
al. discloses an inherently thin film heater in which the resistive layer is a heater 
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element and a temperature sensor. However, Applicants have obtained a full English 
translation of Brueckner et al. (a courtesy copy of which is enclosed) only to discover 
that Brueckner et al., in fact, is not related to a heater whatsoever. Brueckner et al. is 
directed to a resistive layer for resistors, not for heaters. As such, there is no need for a 
temperature sensor, let alone a two-wire controller that controls power to a heater. In 
the absence of any disclosure of a heater element and a temperature sensor, 
Applicants submit that Brueckner et al. cannot expressly or inherently disclose a thin 
film heater in which the resistive layer is both a heater element and a temperature 
sensor. 

Even more specifically, to achieve the "adjustable TKR" (TCR in English) of the 
resistor, Brueckner et al. adjusts the thickness of an oxide layer, (e.g., page 4, 
paragraph 1), during fabrication of the resistor. The resulting resistor has a fixed TCR 
after the desired thickness is achieved, wherein multiple resistors can be fabricated with 
different TCRs by adjusting the thickness of the respective oxide layers. Thus, even if 
Brueckner et al. were misconstrued to inherently teach a heater, the resistive layer does 
not have sufficient TCR characteristics to allow the layer to function as both a heater 
element and a temperature sensor. Additionally, Brueckner et aL discloses creating the 
resistive layer "without a base and/or cover layer" (See, e.g., page 1, paragraph 2), 
which teaches away from the use of a dielectric layer as included in the claims. 
Accordingly, Brueckner et aL, alone or in combination with the cited references, cannot 
render claims 6-8 and 19-23 obvious. 

With regard to the rejections based on inherency, it is the Applicant's 
understanding that the Examiner "must provide rationale or evidence tending to show 
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inherency." (MPEP 21 12). Additionally, "In relying upon the theory of inherency, the 
examiner must provide a basis in fact and/or technical reasoning to reasonably support 
the determination that the allegedly inherent characteristic necessarily flows from the 
teachings of the applied prior art." Ex parte Levy, 17 USPQ 2d 1461, 1464 (Bd. Pat 
App. & Inter. 1990). However, the Outstanding Office Action omits the required 
substantive reasoning in favor of a "blanket" statement that an adjustable TCR layer for 
a resistor is a resistive layer that is a heater element and a temperature sensor. This 
statement is wholly void of any technical reasoning. Therefore, Applicants respectfully 
submit that the inherency argument is not properly supported by the Outstanding Office 
Action, and in light of the arguments submitted herein, respectfully request either further 
technical reasoning or withdrawal of the outstanding claim rejections based on 
inherency: Regardless, since Brueckner et al. is limited to a resistor and does not 
expressly relate to a heater, it does not (and cannot) inherently teach a resistive layer 
that is both a heater element and a temperature sensor. Therefore, the application of 
Brueckner % et al. to the outstanding claims is improper and Applicants respectfully 
request withdrawal of the outstanding claim rejections based on this reference. 
Haas et al. 

Haas et al. does not disclose a two-wire controller as required in Claims 6-8 and 
19-23. The controller of Haas et al. is connected to the heater element with two wires, 
however, the mere connection of a heater element to a controller with two wires is not a 
two-wire controller as defined in the present application. Referring to the detailed 
description at paragraph [0032], "the two-wire controller 14 determines the temperature 
of the layered heater 12 ...then sends signals to the power source 16 to control the 
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temperature of the layered heater 12 accordingly. Therefore, only a single set of 
electrical leads 18 is required rather than one set for the heater and one set for a 
temperature sensor." 

More specifically, Haas et al. discloses a separate thermistor 22, which is a 
separate sensor that is used in conjunction with the controller to control temperature of 
the separate heater element. (See, e.g., Column 6, Lines 15-25). As a result, the 
thermistor requires thermistor wires 23 (Fig. 2, Column 7, Line 6), which renders the 
contoller of Haas et al. a four-wire controller, not a two-wire controller. Therefore, Haas 
et al. teaches away from the use of a two-wire controller with its use of a separate 
temperature sensor having a separate set of wires. Accordingly, without any teaching 
or suggestion of a resistive layer that is both a heater element and a temperature 
sensor, and which is connected to a two-wire controller through only two electrical lead 
wires, Haas et al. cannot be applied to render Claims 6-8 and 19-23 obvious. Therefore, 
Applicants respectfully request that the outstanding claim rejections be withdrawn. 

Claim 5 

Claim 5 is rejected under 35 U.S.C. §1 03(a) as being unpatentable over 
Brueckner et al. (DE01 9745966) in view of Haas et al. (U.S. Pat. No. 6,770,848) and 
further in view of Miyata et al. As previously stated, Claim 5 has been cancelled and 
thus the rejection of this claim is moot. 

Claims 9-10 

Claims 9-10 are rejected under 35 U.S.C. §1 03(a) as being unpatentable over 
Brueckner et al. (DE01 9745966) in view of Haas et al. (U.S. Pat. No, 6,770,848) and 
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further in view of Lumsden (U.S. Patent No. 6,489,742). Claims 9 and 10 depend from 
Claim 6 and distinguish over these references for at least the reasons stated above in 
connection with Claim 6. Therefore, Applicants respectfully request that these claim 
rejections be withdrawn. 

Claim 13 

Claim 13 is rejected under 35 U.S.C. §103(a) as being unpatentable over 
Brueckner et al. (DE019745966) in view of Haas et al. (U.S. Pat. No. 6,770,848) and 
further in view of Waggoner et al. Claim 13 depends from Claim 6 and distinguishes 
over these references for at least the reasons stated above in connection with Claim 6. 
Therefore, Applicants respectfully request that this claim rejection be withdrawn. 

Claims 7-8 

Claims 7-8 are rejected under 35 U.S.C. §1 03(a) as being unpatentable over 
Brueckner et al. (DE01 9745966) in view of Haas et al. (U.S. Pat. No. 6,770,848). 
Claims 7-8 depend from Claim 6 and distinguish over these references for at least the 
reasons stated above in connection with Claim 6. Therefore, Applicants respectfully 
request that these claim rejections also be withdrawn. 

Claims 1-2 and 14 

Claims 1-2 and 14 are rejected under 35 U.S.C. §1 03(a) as being unpatentable 
over Brueckner et al. (DE019745966) in view of Haas et al. (U.S. Pat. No. 6,770,848) 
and further in view of Hayashi. As previously stated, Claims 1-2 and 14 have been 
cancelled and thus the rejection of these claims is moot. 
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Finally, after multiple office actions, each having hew grounds of rejection, a 
personal on-site interview with the Examiner, and the costs for translating a German 
language reference, Applicants are concerned that prosecution of the present 
application is not advancing. Therefore, Applicants have enclosed with this response a 
Notice of Appeal, which will be vigorously pursued in the absence of a Notice of 
Allowance. 

Conclusion 

It is believed that all of the stated grounds of objection have been properly 
traversed, accommodated, or rendered moot. Applicants therefore respectfully request 
that the Examiner reconsider and withdraw all presently outstanding objections. It is 
believed that a full and complete response has been made to the outstanding Office 
Action, and as such, the present application is in condition for allowance. Thus, prompt 
and favorable consideration of this amendment is respectfully requested. If the 
Examiner believes that personal communication will expedite prosecution of this 
application, the Examiner is invited to telephone the undersigned at (314) 726-7505. 



Harness, Dickey & Pierce, P.LC. 
7700 Bonhomme Rd. 
Suite 400 

St. Louis, MO 63105 
(314) 726-7500 



Respectfully submitted, 
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Translation of DE 197 45 966 CI 



Abstract 

Low-resistance resistive layer 

The invention relates to a low-resistance resistive layer with 
adjustable small temperature coefficient of the electric 
resistance (TKR) . 

It. is the object of the invention to provide a low-resistance 
resistive layer on CuNi-basis, which, as single layer, i. e. 
without a base and/or cover layer from the system Ni and Cr, 
makes possible an adjustable small TKR. 

According to the invention, the resistive layer consists of a 
CuNi-base-alloy which under avoidance of a base and/or cover 
layer is applied to a supporting body, wherein on the 
resistive layer an oxide layer is created. Via the oxide layer 
thickness the TKR can be adjusted. With increasing oxide layer 
thickness the TKR changes from negative values, as they are 
initially given after the layer separation, to positive 
values . 

The layer can be applied to chips resistors and axial 
resistors, e. g. . 
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Specification 

The invention relates to the field of electrical 
engineering/electronic and relates to a low-resistance 
resistive layer with adjustable small temperature coefficient 
of the electric resistance (TKR) . The layer can be applied to 
chips resistors and axial resistors, e. g. 

Various alloys and layer systems for low-resistance resistive 
layers are known. NiCr-layers which are often used are 
suitable for surface resistances larger than 5 Ohm/q, not, 
however, for lower values. For this region low-resistance 
resistive layers on CuNi-basis are known as well (J. Nishino, 
Y. I chinose, Y. Sorimachi and I. Tsubata, Int. Hybrid 
Microelectron, 3, 1, 5, 12 (1985). 

Also known are low-resistance resistive layers on CuNi-basis 
with small fractions of transition metals., e. g. with 1% Mn 
(DD 2 92 340) . The layers can be separated by sputtering onto 
an insulating substrate, e. g. onto aluminium oxide ceramic or 
oxidized Si-discs. The layers have a base and/or cover layer 
of NiCr. 

For resistive layers which have to meet precision requirements 
a small TKR is necessary, wherein the TKR-value should be 
adjustable, in order to be able to adapt it to special use 
requirements or to be able to correct contact and other 
influences onto the TKR. 

Generally, the TKR-adjustment is realized by a heat treatment 
distinctly above the maximal operation temperature. This heat 
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treatment is perforated in inert or reducing atmosphere, e. g. 
in an anti-slag gas consisting of a nitrogen-hydrogen-mixture 
(DD 292 340) . 

Material science tests of Cu-NlMn-single layers of the 
composition Cu^Ni^Mni (W. Bruckner, St. Bauriack, D. Elefant 
and G. Reiss, J . Rppl - Phys., 79, page 8516 (1996) resulted in 
that with a heat treatment -in anti-slag gas up to 550° C. there 
is practically no change of the TKR and that it is only 
possible by means of the base and/or cover layer of NiCr to 
achieve a change of the TKR in case of a heat treatment. The 
TKR of the separated layer is negative, it changes to positive 
values by means of the heat treatment. This results in 
reactions between both partial layers NiCr and CuNi (Mn) . 

The disadvantage therein is that the low-resistance resistive 
layer material allows adjustment of a small TKR-value only in 
connection with NiGr-base and/or cover layers. The necessary 
separation of a layer system necessitates a large effort when 
applying layers. 

It is the object of the invention to create a low-resistance 
resistive layer on CuNi-basis which, as single layer, i. e. 
without a base and/or cover layer from the system Ni and Cr, 
allows an adjustable small TKR. 

This problem is solved by means of the resistive layer 
described in the patent claims. 

The resistive layer according to the invention consists of a 
CuNi-base alloy which under avoidance of a base and/or cover 
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layer is applied to a supporting body, wherein on the 
resistive layer an oxide layer is created. By means of the 
oxide layer thickness the TKR can be adjusted. With increasing 
oxide layer thickness, the TKR changes from negative values, as 
they are initially given after the layer separation, to 
positive values. 

The CuNi-base alloy can contain 30 to 60 wt.% Ni, 40 to 70 wt% 
Cu and a possible additive of at least up to 10 wt% of one or 
several transition metals. The layer can have been created 
from the alloy by means of sputtering onto the supporting 
body . 

The oxide layer can have been formed by means, of a heat 
treatment in the temperature range of 300 to 500 D C in an 
oxidized atmosphere. As oxidized atmosphere air, an inert gas 
with oxygen or air addition or, as well, a technical inert gas 
with remaining oxygen can be used. 

The thickness of the oxide layer can amount to 1% to 20% of 
the total layer thickness. 

The advantage of the invention compared with the prior art is 
that only a single layer of a material on CuNi-basis has to be 
separated. This results, in contrast to a multi-layer 
separation with additional NiCr, in an improvement of the 
apparatus and of the technology, when a low-resistance layer 
with adjustable small TKR is required. 

In the following the invention is explained in detail by means 
of an embodiment. 
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A CuNiMn-single layer of the composition CusgNi^Mni is created 
on an oxidized silicon-substrate by sputtering. The created 
layer has a uhickness of 410 nm, a surface resistance of 1,25 
Ohm/q and a TKR-value of -54 ppm/K. After a heat treatment in 
Argon with an addition of 50 vol.-ppm air at 400°C during 0,5 
h on the layer an oxide layer has formed from the layer 
material, having a thickness of .* 30 nm. The surface resistance 
is reduced by approximately 5%, the TKR-value is +5 ppm/K. 
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Claims 

1. Low-resistance resistive layer with adjustable small 
temperature coefficient of the electric resistance TKR, 
characterized in that the resistive layer consists of a 
CuNi-base alloy, which under avoidance of a base and/or 
cover layer is applied to a supporting body, wherein on 
the resistive layer an oxide layer is created, the 
thickness of which determines the TKR. 

2. Low-resistance resistive layer according to claim 1, 
characterized in that the CuNi-base alloy contains 30 to 
60 wt% Ni, 4 0 to 70 wtl Cu and a possible addition of 
totally up to 10 wt% of one or several transition 
alloys . 

3. Low-resistance resistive layer according to claim 1, 
characterized in that, the CuNi-layer is created by means 
of sputtering on the supporting body. 

4. Low-resistance resistive layer according to claim 1, 
characterized in that, the oxide layer is formed by means 
of a heat treatment in the temperature range of 300 to 
500° C in oxidized atmosphere. 

5. Low-resistance resistive layer according to claim 1, 
characterized in that the thickness of the oxide layer 
amounts to 1% to 20% of the complete layer thickness. 
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Art Unit: 3742 

DETAILED ACTION 
Claim Rejections « 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclos *d or described as set 
forth in section 102 of this title, if the differences between the subject matter sc ught to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said si bject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was i lade. 

2. Claims 6-8, 11, 19-23 and 25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lin et a! (2001/0014373) in view of Braeutigam et al (EP745919) and 
evidenced by Takahashi (JP04206602). 

Lin discloses a heater comprising a substrate 102, a DC power source 50 (col. 9, lines 
31-40)), at least one dielectric layer 106 and at least one thick film resistive layer 106 
having inherently adjustable temperature coefficient of resistance (TOR) because it is 
made from Ag/Pd, the same material of the heater as is evidenced by Takahashi 
(Abstract), thus the resistive layer is a heater element and a temperature sensor, but 
does not disclose how the temperature is adjusted and a two-wire controller. 
Braeutigam discloses a method of regulation of a system including a heater element 8 
also used as a temperature sensor, the resistance of which is varies 3S a function of 
temperature of the heating element, by sensing the resistance, the temperature of the 
heater 12 can be determined and controlled by a two wire circuit 2 arid a generator 3 
(Abstract and Fig. 1-2). 

It would have been obvious to one having ordinary skill in the art to modify Lin's 
invention to include a temperature controller as taught by Braeutigam, wherein the 
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controller determines temperature of the heater using the resistance of the resistance 
layer and controls the heater temperature accordingly. 

As for claims 8, it would have been obvious to one having ordinary skill in the art to 
modify Lin's invention to use an AC control as an alternative source if the DC source is 
not available 

As for claim 1 1 , Lin discloses a microprocessor 90a and comparator 102 (col. 10, lines 
10-50). 

As for claim 19, Lin in view of Braeutigam can use the method of operating the heater 
as taught by Braeutigam because they disclose all structural elemen :s of the invention 
and are capable of so perform. 

As for claims 20-23, it would have been obvious to one having ordinary skill in the art to 
modify the invention of Lin in view of Braeutigam to include calibration steps as 
conventional steps in order to better control the heater temperature. 
3. Claims 9-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lin 
in view of Braeutigam and further in view of Lumsden. 

Lin in view of Braeutigam discloses substantially the claimed invention, but does not 
disclose a controller having an angle firing and a shunt resistor. Lumsden teaches a 
controller 8 comprises an angle firing (col. 7, lines 1-10) and shunt resistor (col. 10, lines 
6-17). It would have been obvious to one having ordinary skill in the art to modify the 
invention of Lin in view of Braeutigam to include a controller compris ng an angle firing 
and a shunt resistor for efficiency-maximization of the controller curront as taught by 
Lumsden (col. 7, lines 1-13). 
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4. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lin in 
view of Braeutigam and further in view of Waggoner et al. 

Lin in view of Braeutigam discloses substantially the claimed inventicn, but does not 
disclose a controller with firmware. Waggoner teaches a heater resis:or having a 
controller 80 comprising firmware. It would have been obvious to one having ordinary 
skill in the art to modify the invention of Lin in view of Braeutigam to include a controller 
comprising firmware in order to control various functions as taught by Waggoner (col. 2, 
lines 63-67). 

Conclusion 

5. Applicant's amendment necessitated the new ground(s) of reaction presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. Sen MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisor y action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 GFR 1.136(a) will be calculated from th •» mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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Response to Arguments 



6. Applicant's arguments with respect to claims 6-11,13,1 9-23 i md 25 have been 
considered but are moot in view of the new ground(s) of rejection. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Leonid M Fastovsky whose telephone number is 571- 
272-4778. The examiner can normally be reached on M-Th. 8.00 am -6.00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robin Evans can be reached on 571-272-4777. The fax phone number for 
the organization where this application or proceeding is assigned is "< 03-872-9306. 

Information regarding the status of an application may be obte ined from the 
Patent Application Information Retrieval (PAIR) system. Status infor nation for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through F'rivate PAIR only. 
For more information about the PAIR system, see http://pair-direct.uj.pto.gov. Should 
you have questions on access to the Private PAIR system, contact tt e Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). J^y 



Leonid M Fasto /sky 
Examiner 
Art Unit 3742 
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(54) Verf ahren zur Temperaturregelung eines Helzelementes 



(57) Es gibt eine VielzahJ elektrisch und elektro- 
nisch geregelter Heizelemente, cfie miltels Temperatur- 
sensoran (Thermoelements, NTC-PTC Sensoren etc.) 
je nach vorgewahtter Ternperatureinstellung auf kon- 
stanter Temperatur gehalten werden. 
Bei dem hier aruumeWendon Patent wird ganz auf Sen- 
sor oder Meflwiderstand verzichtet Das Heizelement 
wird selbst zum FQhier. 

Die Wechselspannung wird mittels Gtleichrichtung (1) 
zu einer putsierenden Gleichspannung, die in der Span- 
nungsstabilisierung (2) gegiattet und stabilisiert wird. 



Der Taktgeber (3) sorgt fur eine ze 
MeBphase und Heizphase. In der 
Heizen unterbrochen und der Widi 
mentes (8) mit der Sollwert-Vorgal 
(5) vergfichen. Je nachdem. ob der 
zelernentes Qber oder unter dem ■ 
wird nun die Ansteuerung (6) fOi 
nungsschatter (7) mitgeteirt, ob 
geheizt warden mu3, urn den Soli* 



tfiche Aufteilung von 
MeGphase wird das 
trstand des Heizele- 
e (4) im Vergleicher 
ttiderstand des Hei- 
les Solrwerles liegt, 
den Wechselspan- 
geheizt oder nicht 
ert zu erreichen. 



Abbildung 2 




1 « Gleichrichtung 

2 «• SpsrrrtjngsstabilisJertjng 

3 - Taktgeber 

4 m Sollwert-Vcrgabe 

5 - Vergleicher 

6 m Ansteuerung fur 7 

7 = Wechselspannungsschalter 

8 -> Heizelement 
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Beschreibung 

Es gibt eine Vielzahl elektrisch und etektronlsch 
geregeiter Heizeiemente, die mitteJs Temperatursenso- 
ren (Therrrwelemente, NTC-PTC Sensofen etc.) je 
nach vorgewahtter Temperatureinsteilung auf kcnstan- 
ter Temperalurgehatten werden. Diese Tempera turfuh- 
ier beinhalten jedoch Nachteile wie z.B. Linearrtat, 
TemperatufempfindlichkeH. Ausgleichsleitung usw. 
In der Patentsehr ift DE 3228202 wind bererte ein Verfah- 
ren aufgezeigt, welches bereits ohne Sensoren aus- 
kommt. Diese Anordnung hat jedoch den Nachteil, daB 
im Heizstromkreis zusatzfich ein Meftwiderstand erfor- 
deriich ist, urn den durch das Heizelement fliefcenden 
Strom zu messen. Dieser MeBwiderstand ist auBerdem 
eine Fehlerquelte, weiche bei diesem Vertahren ausge- 
schaJtet ist,. 

Bei dem Ner angemeldeten Verfahren wird dieser 
Nachteil vermieden, sodaB diese Anordnung nicht mit 
dem oben genannten Patent identisch ist. 
Bei dem hier anzumeldenden Patent wird ganz auf Sen- 
sor Oder MeBwiderstand verzichtet. Das Heizelement 
wird seJbst zum FGhier. 

Die gesamte Schaltungsanordnung besteht nur 

aus: 

A. Heizelement 

B. WechselspannungsschaJter 

C. Regelkreis mit 

a. Spannungsstabilisiening 

b. Ablaufsteuerurtg 

c. Vergleicher 

d. Anrtcuerung fur den Wechselspannungs- 
schaHer 

Beschreibung der Anordnung nach Abbildung 1: 

Aus der Wechselspannung wird mittels Span- 
nungsslabiiisierung (1) die Gleichspannungsversor- 
gung der Steuerschattung sichergestellt Der 
Widerstand des Heizelementes {6} sowie der Wider- 
stand der Sollwert-Vorgabe (4) werden mit einem 
Gleichstrom beaufschlagt Der Vergleicher (2) ver- 
gleicht den Spannungsabfall Qber dem Heizelement (6) 
mil dem Spannungsabfall uber dem Widerstand der 
Sollwert-Vorgabe (4). Besitzt das Heizelement z.k 
PTC-VerhaHen (Keramik Heizelement) , so muB geheizt 
werden, urn einen hOheren Widerstandswert zu erhal- 
ten. Wird dann z.B. der Widerstandswert an der Soll- 
wert-Vorgabe (4) vergrOBert so meldet dies der 
Vergleicher (2) an die Ansteuerung (3) for den Wechsel- 
spannungsschaJter (5), worauf dieser einschaltat und 
das Heizelement (6) an die Wechselspannung legt wor- 
auf dieses heizt. 

Die Wechselspannung am Heizelement (6) fQhrt aber 
sotort zum Kippen des Vergleichers (2). worauf dieser 
Qber die Ansteuerung (3) den SchaJter (5) Offnet und 
den Heizvorgang unterbricht. 



Wenn nun der Widerstandswert de \ Heizelementes 
(6) immer noch unterhalb der Sollwert^ 'orgabe (4) Hegt. 
schaltet der Vergleicher (2) Qber (3) ui d (5) die Wech- 
selspannung scfort wieder ein. 

5 Dieses schnelle Ein- und Aus-schalter wiederhort sich 
so lange, bis der Widerstand des Hem iementes (6) die 
Sollwert-Morgabe (4) eneicht hat. weil dann der $jan- 
nungsabfall am Heizelement (6) sowchl bei Wechsel- 
spannung als auch bei abgescha teter Wechsel- 

to spannung grOBer ist als der Spannui tgsabfall an der 
Sollwert-Vorgabe (4). 

Wenn dann das Heizelement (6) wiede abkuhlt und der 
Spannungsabiail des Gleichstrom es mit slnkendem 
Widerstand zuruckgeht wird der Heizvc rgang bei Urrier- 
,5 schreiten der Sollwert-Vorgabe erneut > lestartet bis der 
Sollwert wieder erreicht 1st 

Durch diesen Regeivorgang wird etna konstante Tem- 
per atur am Heizelement erreicht die urn ca, +A1% 
schwankt 

20 Die Komponenten (1), (2) und (3), < *e auch aus Ein- 
zelbauelementen aufgebaut werden k Jnnen, sind Her 
tosten- und platzsparend aus einer hochintegrierten 
Schartung (iC) entnommen. die durcl entsprechende 
Beschaltung die gewOnschte Furktion ausfflhrt. 

zs Dadurch ist die Reafisierung auf einer *Jr wenige Qua- 
drat-zentimeter groBen Lerterplatte mO jlich, die auch in 
SMD-Technik ausgefOhrt werden kan i, da die Rege- 
lung nur eine geringe Leistungsaufnah ne besitzt 
Da die Temperalurschwankung de • beschriebenen 

30 Anordnung fur bestimmte Anwendun |en zu groB ist 
(z.B. bei Lfltgeraten fOr die SMD-Te* hnik mit teiter- 
bahnbreiten von O.xmm), kann mit hO terem Aufwand, 
unter BetbehaJtung des MeBverfehrer s. eine bessere 
Ternperaturstabilit&t erreicht werden. 

as Durch ErweHerung der Regelung zu Analog/Digital- 
Schaltung mit einem Takt-geber zur sfcteufsteuerung 
wird dies ermOglicht 

Eine diesbezflglich erweiterte Anordnu *g wird in Abbil- 
40 dung 2 gezeigt 

Die Wechselspannung wird mittel ; Gleichrichtung 
(1) zu einer pulsierenden Glerchspan iung, die in der 
SpannungsstabDisierung (2) gegtattel und stabiiisiert 

45 wird Der Taktgeber (3) sorgt fQr eine z€ itliche Aufteilung 
von MeBphase und Heizphase. In der MeBphase wird 
das Heizen unterbrochen und der Wid jrstand des Hei- 
zelementes (8) mit der Solrwert-Vorgal e (4) im Verglei- 
cher (5) verglichen. Je nachdem, ob der Widerstand 

so des Heizelementes Qber oder unter dei n des Sollwertes 
Uegt wird nun die Ansteuerung (6) ft r den Wechsel- 
spannungsschaHer (7) rrutgeteiit, ob g iheizt oder nicht 
geheizt werden muB. um den Sollwi rt zu erreichen. 
Das Heizen wird dann wahrend der r- eizphase dutsh- 

55 gefuhrt bis die nachste MeBphase w eder stattfindet 
Die Takttrequenz wird dabei ente xechend hoch 
gewahlt um eine mogifchst hohe Ter peraturstabifitat 
zu erreichen. 
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Dieses Verfahren kann auch mittels Computer ausge- 
fuhrt werden. 

Pateirtanspruche 

5 

1 . Dadurch gekennzeichnet, daB das Heizeiement ais 
Temperatursensor dient. ohne zusatzlich einen 
Temperaturfuhier, einen MeBwiderstand Oder des- 
gleichen zu benOtigen. Das Heizeiement dient 
unmittelbar zum Messen und Regain dor eigenen w 
Temperatur. 

2. Dadurch gekennzeichnet. da (3 die Dimenslonierung 
des Heizelementes beliebig sein kann. 

16 

3. Dadurch gekennzeichnet. daB die Temperatur des 
HeizeJementes ohnedte Verwendung ernes Tempe- 
ratursensors erfaftt warden kann. 

4. Dadurch gekennzeichnet. daB kein separator MeB- 20 
widerstand im Heizstromkreis eines Hetzslemerttes 
zur Erfassung des Heizstromes erforderlich 1st. 

5* Dadurch gekennzeichnet. daB der Widei stand des 
Heizelementes mit einem Widerstands-Sollwert 25 
vergtichen wird. 

6. Dadurch gekennzeichnet, daB der Widerstand des 
HeizeJementes und so mit die Temperatur des Heiz- 
elementes mittels Regelung auf konstantem Wert 30 
gehaKen warden kann. 

7. Dadurch gekennzeichnet, daB ein Taktgeber teste 
Zeiten (Or eine MeBphase und eine Heizphase vor- 
gibt Wahrend der MeBphase findet kein Heizen 35 
star!. Wahrend der MeBphase fiieBt ein geringer 
MeBstrom durch das Heizeiement Wahrend der 
MeBphase wird der ohmsche Widerstand des Heiz- 
elementes gemessen. Es ftndet eine partodlsche 
Abfrage des Widerstandes am Heizetemertt start. ao 

8. Dadurch gekennzeichnet, daB der Regeivertauf ein 
linearer (st. 

9. Dadurch gekennzeichnet daB die Regelung auch 45 
mittels Computer erfolgen kann. 



so 
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Abbildung 1 




I C 




1 = Spannungsstabilisierung 

2 = Vergleicher 

3 = Ansteuerung far 5 

4 = Sollwert-Vorgabe 

5 ~ Wechselspannungsschal .er 

6 a Heizelement 



Abbildung 2 




1 a Gleichrichtung 

2 - Spannungsstabilisierunc 

3 = Taktgeber 

4 = Sollwert-Vorgabe 

5 = Vergleicher 

6 = Ansteuerung -Fur 7 

7 - Wechselspannungsschal t ■ *r 
a = Heizelement 
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is stable by using the following: a noble-metal powder composed 
of silver and palladium in a prescribed mixture rat io; and an 
inorganic bonding agent containing a glass frit having a specific 
softening point. 

CONSTITUTION: The following are mixed with a vehicle in 
which ethyl cellulose has been dissolved to terpir ol: a noble- 
metal powder which is composed of 44 to 47wt.% of silver and 
53 to 56wt.% of palladium; and an inorganic bondi ng- agent 
powder containing a glass frit whose softening pc int is at 750 to 
900°C and which is composed of 40 to 60wt.% of 5i02, 10 to 
20wt.% of AI203, 3 to 12wt.% of B203, 0.5 to 5wt % of MgO and 
15 to 30wt.% of Cab. At this time, titania or alumina at 1 to 25 
pts.wt. is contained in the inorganic bonding agent as required. 
The inorganic bonding agent contains the glass frit at 10 to 120 
pts.wt. against the noble-metal powder at 100 pts.wt. Then, the 
mixture is printed on an alumina ceramic substrai e; it is baked in 
a conveyor furnace; an electric current is formed. A resistive 
paste whose resistance value is low and whose TCR is stable is 
obtained. Thereby, a small-sized and high-density 
interconnection can be realized. 
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